Abstract. The quality of data sensing, storage, and interaction depends on node deployment, so the optimization of node deployment becomes the key mission to response network congestion. This paper studies the indoor sensor network nodes deployment and simulates the corresponding sensor network environment, in order to solve the congestion of wireless multimedia sensor network based on balanced energy. We introduce the balanced energy consumption of hybrid nodes deployment strategy to maximize use of network resources. The two-dimensional plane nodes are redeployed and further extended to three-dimensional space on the basis of energy equilibrium. The whole experiment states clearly that intelligent node deployment strategy use wireless multimedia sensor network node resources to effectively extend the network life cycle.
Establishment of model

System models and assumptions
The model is based on the following assumptions. 1) We assume that the wireless multimedia sensor network is built in a circular area [4, 5] . The center for the sink node, and the radius is d . We randomly throw N multimedia sensor nodes in it. There is no difference between the WMSN nodes except for the fixed number.
2) Radius of information transfer between sensor nodes in the region are recorded as e R . And node perceived radius are recorded as s R . To ensure that the entire wireless network connectivity, we set s e R R 2  [6].
3) The whole wireless multimedia sensor network uses the cycle of data acquisition. Nodes are deployed randomly form a non-uniform deployment model. This circle divided into n spacing w equally spaced concentric rings. From inside to outside as C1, C2, ..., Ck, ..., Cn, where Ck is expressed as the first k (1<k<n) ring. The distance between the k ring nodes and the sink node is l . We guarantee that
. Figure 1 . Nodes randomly distributed in the monitoring area.
Energy consumption model
Assuming that the number of wireless multimedia sensor nodes in the network is M , the data amount of each node cycle is Q bit. We set wireless multimedia sensor nodes the data generated per unit area the length denoted as p , and data receive and transmit power level to 1 e and 2 e . The L bit data reception and consumption of energy are:
And then through the i N node forwarding to complete a transmission of information consumption energy E and the average energy consumption ' E corresponding formula is:
The density of nodes in the area can be expressed as:
Combined with the formula (5) and (6), the average energy consumption further simplified formula is as follows:
2.3 Analysis of energy balance principle
We set wireless multimedia sensor node energy initial value of  . According to the formula (4) available node life cycle are:
Therefore, reasonable control of the residual energy in wireless sensor networks is the key to extending the entire network life cycle.
WMSN node re-deployment algorithm
Equivalent radius
The equivalent radius of perception is introduced into our study. On the premise of ensuring coverage, if the density i  of the node made minimum area repeat coverage, it is called the equivalent radius of perception [7] . When the distance between the adjacent nodes is equal to 3 times the equivalent radius, it can eliminate the blind area of the nodes to the maximum extent [8] . Let i H be the hexagonal region covered by the node i S , the node equivalent radius is i R .
The above two equations combined with i  obtained i R relationship as follows:
To achieve energy balance, equivalent perceived radius should satisfy:
The introduction of the equivalent radius can make the uniform node deployment algorithm for existing in non-uniform node deployment model possible.
Centralized node deployment algorithm
Centralized deployment of sink node is generally placed in the regional center. It is responsible for the location of the other nodes in the control area. The node's movement includes two parts, which are moving between adjacent ring and moving in the ring. Due to the random deployment of nodes in the initial time region, the number of nodes in the ring is not consistent with the actual demand. So it is necessary to adjust the nodes in the ring according to the balanced energy consumption. The region is divided into a plurality of concentric circles according to the equivalent radius. We can calculate the number of nodes in the ring, and then move the nodes to the uniform state.
In fact, large amount of multimedia information transmission increase the load of centralized deployment. Once the critical nodes occur, the connectivity of the network will be severely damaged. At the same time, the network life cycle will be greatly reduced.
Distributed deployment algorithm
Centralized node re-deployment algorithm implementation is relatively simple. But it relies too much on sink node. This makes the deployment of some limitations. So it is another effective way to optimize the network by using the distributed re-deployment method.
We set out to deploy sensor nodes which are close to the sink node. To minimize unnecessary loss we use a hexagonal arrangement of the sensor node. We divide the regular hexagon into six identical positive triangle regions. The center node coordinates are ( c x , c y ). After moving the node coordinates are ( i x , i y ). The new coordinates can be calculated by the following formula:
A plurality of optimized small triangles are spread across the entire monitoring area to form a global optimum. Figure 2 is the basic idea of distributed node re deployment algorithm. 
Hybrid re-deployment algorithm
In wireless multimedia sensor network, the requirement of node deployment is relatively high, and the centralized and distributed algorithms can't meet the requirements. To better serve the public, we put the centralized and distributed two kinds of heavy deployment algorithm into a new hybrid algorithm. First, the indoor environment is analyzed and judged. And the shape of the room is composed of a plurality of regular hexagon. Hexagon side is limited by the specific conditions. After distributed deployment, we introduce the centralized deployment algorithm based on sink node as the center. After two rounds of deployment, the hybrid node deployment is completed. Figure 3 shows the node status after the hybrid deployment. Figure 3 . This is the process of hybrid node deployment construction.
We apply the hybrid re-deployment strategy based on balanced energy consumption in the two-dimensional plane to the three-dimensional space. On the basis of Shannon's theorem, we know that reduce transmission distance can be further increase system capacity. Small cube deployment strategy can reduce network overload problems. In the three-dimensional space, structure is similar to that of diamond model shown in Figure 4 (left). This paper creatively simulated centralized deployment and distributed deployment strategy combined with three-dimensional space formed by the nodes deployment results as shown in Figure 4 (right) . Figure 4 . This is the concept of space node re deployment.
The nodes in the small cube adjust the network topology by sleeping and changing the scope of coverage. This can reduce the energy consumption in the network. But frequent triggers from sleep will also consume a certain amount of energy. Therefore, intelligent prediction and regulation of the sleep mechanism is to reduce the energy consumption of a further breakthrough. When an object is placed in the sensing area and changes occur, the nodes will end the sleep state and quickly record the object state (including audio and video) and transmit the information to the adjacent nodes [9] . When the surrounding environment changes greatly, the sensor network can collect and transmit the spatial information through the nodes in the distributed node deployment strategy; When changes in the surrounding environment with a small amplitude, the sensor network can collect and transmit the macro spatial information through the nodes in the centralized node deployment strategy; When the surrounding environment without any change, stable nodes will take this information within its own memory. And combined with the node idle state, the information will be transmitted to the sink node through the optimal path.
Experiment analysis
Algorithm simulation
The hybrid re-deployment algorithm is tested on the simulation platform NS2.34. We set the relevant parameters. The simulation parameter values are shown in Table 1 . First of all, we set the monitoring area. Then we randomly spilled 127 wireless multimedia sensor node to the monitoring area. The whole area to sink node as the center of the circle is divided into four equidistant concentric circles. And we remember them from inside to outside for C1, C2, C3 and C4. We have calculated the corresponding radius of perception by using the above-mentioned formula (10): 0.09, 0.05, 0.014, 0.25. According to balanced energy conditions and concentric ring node density relation, calculating the required number of nodes are 41, 38, 36, 12. Then we adjust the nodes according to the calculated data to achieve the optimal state of node distribution.
Comparison of algorithms
Premature node energy depletion will affect the performance of the entire network and even the paralysis of the network. So we should focus on considering the residual energy of nodes [10] . We compare the hybrid re-deployment algorithm with the shortest path algorithm and the DTA algorithm. The average residual energy of the node is changed with time as shown in Figure 5 . From the graph, we can see that the balance of energy consumption of the new hybrid node deployment algorithm is higher than that of the other two algorithms. The simulation results show that the hybrid algorithm achieves the optimal distribution. And the sensor network coverage is also higher. It can effectively prolong the life cycle of wireless multimedia sensor network.
Conclusions
In this paper, the hybrid re-deployment strategy , which is based on the guarantee of QoS and stability, can effectively avoid the energy black-hole phenomenon, and also alleviate the problem of energy consumption in wireless multimedia sensor network. On the basis of two-dimensional plane, this deployment strategy is extended to three-dimensional space. And the new idea of the structure
